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Abstract – Two locally available and well-known plants, such as common tansy Tanacetum vulgare L. and wormwood Artemisia absinthum L. were tested for insecticidal activity. They were found to produce a variety of effects against the white large cabbage butterfly Pieris brassicae l., the Colorado potato beetle Leptinotarsa decemlineata Say and the greenhouse whitefly Trialeurodes vaporariorum Westw. These plants affected the feeding activity, behavioural patterns, the development and induces mortality in the insects.​[1]​

Introduction
The white large cabbage butterfly Pieris brassicae L., the colorado potato beetle Leptinotarsa decemlineata Say and the greenhouse whitefly Trialeurodes vaporariorum Westw. are serious pests under Estonian conditions. In conventional farms, farmers use a wide range of pesticides to control these pests. However, with the increasing popularity of organic farming in the country, there is a need to use environment-friendly biopesticides and other bio-based tools to overcome the problem of insect pests. Plants may be an alternative to the currently used insect control agents, because they virtually are a rich source of bioactive organic chemicals (Godfrey, 1995; Isman, 1997). In this study the effect of the common tansy Tanacetum vulgare L. and the wormwood Artemisia absinthum L. were evaluated in laboratory, field and greenhouse tests.

Methods
Water plant extracts were prepared by soaking the fresh leaves and stems of tested plants in cold water for 24 hours. The ratio of the fresh plant material and water was 1:9 or 2:8 by weight (w/w). These infusions were then filtered by using filter papers. Experiments have shown that in the refridgerator the qualities of the extracts remained active for up to 3 days, on every third day new water extracts were prepared.

The colorado potato beetle
In laboratory tests potato leaves were immersed into 10 % water plant extracts. After that the leaves were dried and fed to the larvae of the colorado potato beetle during the whole larval period. In the control variant the larvae were fed with the potato leaves immersed into water.

The white large cabbage butterfly
For the investigation of the oviposition activity of the white large cabbage butterfly, cabbage plants were treated with 20 % water plant extracts on an experimental field with weekly intervals during the flight time of second generation. Before treatments butterfly eggs were counted and after that crushed. Control plants were not sprayed.

The greenhouse whitefly 




In feeding tests 25% of the colorado potato beetle larvae perished after eating the treated leaves. The common tansy also slowed down the growth of the larvae.
The extract of the common tansy significantly decreased the oviposition activity of the white large cabbage butterfly which laid a smaller number of eggs on the treated plants than on the untreated plants. The common tansy acted as an oviposition deterrent on the greenhouse whitefly. On the control plants significantly more eggs were found than on the plants sprayed with the extract. The extract had also a direct toxic effect.

The wormwood
The water extract of the wormwood had a smaller effect on the larvae of the colorado potato beetle fed with treated leaves. During the trial period slightly 16 % of larvae perished. It may be concluded that the toxic components of wormwood dissolved in water.
The wormwood extract affected the oviposition of the white large cabbage butterfly. In control variants significantly more eggs were found and crushed.
The greenhouse whitefly reacted to the wormwood water plant extract similarly to the common tansy extract. The greenhouse whitefly females laid a smaller number of eggs to the sprayed plants, and the toxic effect was also observed.

Discussion
The common tansy is generally considered to be effective in restricting the number of pests on the cruciferous crops (Luik, 1997). It shows that other procedures and the usage for the common tansy should be searched for. The common tansy is a strong-smelling garden favourite that has been studied most extensively. Tansy has been used as a general-purpose insect repellent (Hough-Goldstein, 1990). The tansy oil produces avoidance behaviour in colorado potato beetles (Panasiuk, 1984). The number of colorado potato beetles decreased from 60-100% when the host plant has been interplanted with the common tansy (Panasiuk, 1984). The common tansy contains approximately 100 different compounds: essential oils (borneol, thujone, camphol), sesquiterpene lactones, pyrethrins, flavonoids (quercitin, jaceidin), vitamin C, citric acid, butyric acid, oxalic acid, malic acid, resin, tannins (Schrearer, 1984; Hough-Goldstein, 1990).
For centuries the wormwood has been used as a moth repellent, general pesticide, and as a spray to repel slugs and snails. Wormwood is rich in essential oils, including thujone, thujyl, absinthum, absinthol, sesquiterpene lactones (absinthin, etc) flavonoids, azulenes, and glycosides. Sesquiterpenes, are a group of compounds that have shown antifeedant effects on many insect species. The sesquiterpenes, isolated from the family Compositae, are an important source of colorado potato beetle antifeedants (Hough-Goldstein, 1990).

Conclusion
Investigations has confirmed the inhibitory influence on the oviposition of the white large cabbage butterfly and the greenhouse whitefly resulted from with common tansy and wormwood water extracts. Colorado potato beetle larvae were affected by the common tansy water extract which caused the death to a quarter of larvae and inhibited the growth of the rest of insects. As plant water extracts are not persistent, new treatments are needed permanently to cover plants with extracts for avoiding damage. Both these plants are locally available and can be cheaply maintained, the disadvantage being a great amount of manual work.

Acknowledgements
This research was supported by Estonian Science Foundation (Grants No. 5736, 6722).

References
Godfrey, C.R.A.(ed) (1995). “Agrochemicals from Natural Products”, (New York).

Hough-Goldstein, J.A. (1990). Environmental Entomology 19 (2): 234-238.

Isman, M.B. (1997). Reviews in Pesticide Toxicology 3:1-20.

Luik, A. (1997). Taimed putukate mõjutajaina (In Estonian; Tartu).

Panasiuk, O. (1984). Journal of Chemical Ecology 10 (9): 1325-1333.





^1	 A. Ploomi, A. Luik, L. Metspalu, and K. Hiiesaar are with the Estonian University of Life Sciences, Institute of agricultural and Environmental Sciences, Department of Plant Protection, 51014 Tartu, Estonia(angela.ploomi@emu.ee).
